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$($ Sho TANAKA $)^{\star}$
Schr\"odinger




(IOjima and S.Tanaka,KUNS 1026 HE$(TH)90/11$ )
EPR
[Extended EPR-state ]
$I$ , II I,II
$A,B$ , $|A_{i}>,$ $|B_{i}>(i=1,2,\ldots N$ ; $N$
$\star$
885 1994 224-234 224
dim) $A,B$ ( $A,B$ )
( ) $|\Phi_{i}^{A}>,$ $|\Phi_{i}^{B}>$ , i–E$\tilde$ $B^{\vee}|J$ $i=0$
extended EPR-state
$| \psi_{AB}>\equiv\frac{1}{\sqrt{N}}\sum_{i=1}^{N}|A_{i}>|B_{i}>$ (1)
$(A,B)$ EPR pair I,II











(ii) $A,$ $A^{/}\cdots(B, B^{/}\cdots)$
$I$ ,II
225
$| \psi_{AB}>=\frac{1}{\sqrt{N}}\sum_{i_{\dot{\theta}}}\alpha ij|A_{i}^{/}>|B_{j}’>$ (4)
$\alpha ij\equiv\sum_{l}U_{il}^{*}(A, A’)U_{jl}^{*}(B, B’)$ (5)




EPR $(A, B)$ $\sim$ ( ) $\grave$ $(\tilde{A}, B)\sim$ ( ) Yukawa EPR
$($ $9$ $p213,p224)$





[P] II $B_{i}(\tilde{B}_{i})$ I $A_{i}(\tilde{A}_{i})$ 100%
$[Y],[P]$ [S]
226
[S] EPR-state $|\psi_{AB}>$ EPR pair $(A,B),(\tilde{A},\tilde{B}),$ $\ldots$ ( ) $\grave{i}\S|$
100 %













[Y] II $B_{i}(\tilde{B}_{i})$ I ” ”
$\text{ ^{}\backslash }R^{ff_{\backslash }e_{\backslash }}|A_{i}>(|\tilde{A}_{i}\rangle)$ ( ) $A_{i}(\tilde{A}_{i})-\{\llcorner gB_{i^{\backslash }\text{ }A}$
( )
d‘Espagnat [D] (
$p87$ ) I,II $A,B$
$\star$
”
” ( :[ (1991.3) ]ibid.F-88;
( ) $p105,\ldots)$
227
$[D]$ ” ” $A$ $B$
$A,B$ ’ ”
( orent $z$ ) $A,B$
” ”
Ojima-Tanaka EPR pair $(A,B)$









EPR-state $|\psi_{AB}\}$ $A,$ $B$
$AB$
$| \psi_{AB}\ranglearrow\rho AB(=\frac{1}{N}\sum_{i}|A_{i})|B_{i}\rangle\{B_{i}|\{A_{i}|)$ (9)
$B$
non-EPR pair $(\tilde{A}, B)$ $\tilde{A},$ $B$ (sequential), $\tilde{A}B$
1 $\rho\sim,$$\rho BA$ $\rho_{ABBA}\sim=\rho\sim$












pathl: ( $B$ )
$\frac{1}{\sqrt{N}}(\sum_{i}|A_{i}\rangle|B_{i}\rangle)|\Phi_{0}^{B}\}arrow\frac{1}{\sqrt{N}}\sum_{i}|A_{i}\}|B_{i}\rangle|\Phi_{i}^{B}\}$ (10)
$(I+II)$ $\tilde{\rho}B$









$\rho I$ ( Appendix ) (10)
$|A_{i})(i=1,2, \cdots, N)$ ” ’ ’ ’ $|B_{i})|\Phi_{0}^{B}\rangle$
( ) $|B_{i})|\Phi_{*}^{B}\rangle(B_{1^{\backslash }}\underline{7J})$ (
$\grave$
$p$













1 path 1 path2 -
(path 3): $B$ , A
$\tilde$
1
(a)I,II $\tilde{\rho}I(t)\neq\rho I,\tilde{\rho}II(t)\neq\rho II$
(b) $(I+II)$ – path 1,path 2 $\tilde{\rho}B,\tilde{\rho}_{\tilde{A}}$




EPR-pair $(A,B)$ non-EPR pair $(\tilde{A}, B)$
2
2
$|\psi_{AB}\ranglearrowarrow\rho BABI|arrowarrow\rho BAA$ (pathl)
$I||$ $||$
$|\psi_{AB}\}arrow_{A}arrow|\rho ABarrow_{B}arrow\rho AB$ (path2)
$C^{I}\cdot\rho(t)-\nearrow$ $(path3)$
$B$ A $(I+$II $)$ $A,B$
(sequential) $\rho AB=\rho BA$ d’Espagnat
” ’ 2
orentz path 1, path 2 path
3 $A,B$ $\rho AB=\rho BA$
( )
d‘Espagnat EP $R$ pair, non-EP $R$ pair
(physical reduction)
EPR $rightarrow \mathfrak{o}$Ax’b$\mathfrak{F}\grave$ $\llcorner\check$ $\ovalbox{\tt\small REJECT}\mp$7’ $\circ$ $|\psi_{AB}\rangle=|\psi_{\tilde{A}\tilde{B}}\rangle 1^{arrow}\llcorner$
$B$ ( ) B
$\tilde$
( ) $I,$ $II$ $\rho I,$ $\rho II$
$(I+$ II$)$ ( ) ( )
100 % , : $\rho AB=\frac{1}{N}\sum_{i}|A_{i}\rangle|B_{i})\{B_{i}|\{A_{i}|$ $\rho_{\tilde{A}\tilde{B}}=$





















$\rho I(0)=\rho I=\frac{1}{N}\sum_{i}|\Phi_{i}^{I}\}\langle\Phi_{i}^{I}|$ (A5)
$\rho_{I}^{(ij)}(t)=\rho_{I}^{(ij)}(0)$ (A6)
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